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(57)Abstract: 

PROBLEM TO BE SOLVED: To converge a tap 
coefficient to an optimum value without diverging a tap 
coefficient by obtaining a new tap coefficient using 
selectively an initial tap coefficient, an amplitude 
difference, a reproduced digital information signal, and a 
delay signal based on a device control signal. 
SOLUTION: A predetermined tap coefficient is outputted 
from a coefficient updating circuit 270 in accordance 
with a device control signal of a high level. After that, a 
new tap coefficient is obtained by adding a tap 
coefficient obtained by multiplying a delay signal by an 
amplitude difference to the prescribed initial tap 
coefficient pre-delayed by the prescribed period in a 
delay circuit in accordance with the device control 
signal. A tap coefficient outputted from the coefficient 
updating circuit 270 is supplied to multipliers 255-259, 
thereby, an equalization signal being not affected by 
interference between symbols can be obtained. 
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(57) [Sift] 

[HUB] Bffl«8fll*MWtKfflU6h5* ? 



Sffltefttt 3t5Ci^< Jft»W«c*«> SCimS 

{cs^^-c^^^sdfflHt^^s-rs^assoi, 7 s 
ansa. n§z?4i?*A'\ffl.m*%&xmmm j %*m^ 




1 

tc «t oTft e>n£»*ttt mom* £ z> c £ tc * -a r . 

a**«wea ibtitcM^mB £ */Mia©in tc * £ a^sfr 
M?fltttMftMP»&. finBai*rtt-^©T-f 

§&?z?^A~zuwm~^mk^mt, 

jSiRBtyc. BuffiSW!* iiulBS*i^#. SufBS 

/NSMI&tttSO-C. WES* ? :/«»a*ttlB**JMB£ 
Wi BS'MS fit £ ©ra tc * £ *>5*> ^SIT^l* ft: I P 

i9§BlgK©^>^l'7 s -^tc>ft Ut, WE H5>XA- 
ttfcSffl££J£^0. ttaaifctfiSSilttctt-Jt^-CWIBlH^ 

«#©r^^*->* "pi" "BT 

OT . mi* fcttMfcn 5> * 9 <fi©WE:r- * ##t*S 
2 fct»#a i^IiSCi^i 
"J- 4 IS*^ltCiESg©^^{ bS. 
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2 

WK5KRW* 5- :/flMRJti**S*«. WES&2PS? * 
©WEt^' ^SOffll^tCfBD-CltiSBtaai* f 

ttt# o . weji i n s> » f «i©wex ^ -f * wswflratc 
iso r. «wa«ajoir*s* 6© * » y'&&*mt) o . 
wewkbr*®* . me* 2 p s? » 9 ffi© we-t ; < -r 
^SiJ^ft-^tct&OT. M%iW&9 v T'^Ktc. Baiaate 
lo Ma-fcOTSBW^-f i?**flHR«#RE«Hi1ll«flr#K 

P ^ v 9 {B©«^» BUfBilJRW * 9 ^^[ffi^^S* 6 

«*& s h s > » •ffa&mz *© * * 4 c £ 

M-^©^^©0^^* 5 B«lBm2P^'? ^<I"C*4^^* 

ffre»2py9^«*wo. -5-5-c&i»«#tc«, buib 
JPlO a? » f«*1Ti" 4 c £ £i#$r.£-r 4lt*^ 2 tClE 

20 m<Dwmmts. 

m^ms] mFiE^2tb®*mtc*j^-cffl^e»n€> 

C £ «4Hk £ T SUM! 2 iclEi£©?£?P£<bilo 

m>m 6 ] «>j!ESB#it>g ©native* 4 

C £ £ r «MS| 5 KE«©«3^Wb». 
tl»*9l7 ] HKf^iK*? 8 - 9 8 
-C*»3. SV>*^f-f IS- 1 2 8~+ 1 2 8011 
30 5 C £ Z&WLi. t Zm&m 6 (CiB4g©&Jfc3KbS. 

[§e*3B8] stjie^fe^feen/ii^M©^. a < 

b<c<d©H«Kfe5a. b. c. d04^t*^ 

*m 0 < s c £ £ r 4^*^ 7 (ci s*g 

©jgj^fbs. 

[if*^9] f?iB4o©^!*sfce.nft:iifii(ca-^ 

^T. 5-3©««*iffeE0. ±W«Wli+ 1 2 8 £WfB 
^*^6>n/cB9ffid£©P^tC#ao. TflBSWB- 1 
2 8 £BWE^«&3e»6tifcWia £©iatc?¥£0. 

40 m^tmu^n^) h tifc wfii b £ c £ ©ra tc#sr 

C £ £ "T ^n^M 8 KB«©ij8B<WfcS. 

[flujoa i o ] fEfi&tttciEsas n/ctt ^m-^^s 
7<A*';>yi/t. fjiEs^tt$gm#tc$i5 

so ffl»©s/ > # A 7 s - 1> * 4 WiBS4.1«#sm# £ * © 



3 

H?1B Wl <I-*f i lulBSt 6 LI**? 4 isjvbWRG&tO 

# "pit -chziv "BT r&^Srat-r^-^wt&m 

MlBflgfcHirf^^ fulB-^-f ^«HWl-^KK^»r 
jliRft&c. H«iBl5JX9^ f ^'Cfctt irSBJSJB^-. lulBS 
-* ^^z;Mf ^M-^ao'fttlBdlSm^^ffl^-Cff/c^ 

* v ct&tmt-rz 
s. 

[#£93©i**ffi&f&"P§] 
[0 0 0 1 ] 

U »CC. S£1£#B<E-*f<D3Kbfc:ffl<,>e>ft£ r^>*^' 
-?)l>y a >\>% -< ) ©# s> 

[0 0 0 2] 

[fiE*ottff] ^f^tsiurfflt,^nsst*©h7 

>7.J*—VA'7l>\>Z\t. Bf^©fg##IFsa (signal per 
iod) fc» U» * * ymiiBB**-r S iBfflR^® * 5. ^ 

[0003] ?ws?2JW*&d#©Hi§®cm£K:fllt,> 
e>n-5,maiB»s.y : w^stc«. h7>x^-t;^ 

v;U££^tf#aWbg£il*7ck©#&£. -?■©«£ 5 
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30©ffi©5%© — ^JC-^f t^^-T-SCitCiOffS 
<«*.«. t*t«#ib§) RO^ITIESSB (M* 

«. y- Fva*> (rs) a^ts) Ksyssti-s. 
[ooo4]iitc, ^^^©MmiBfi^yis*. 

^©B^lsllSioo^TnTo ift£TS£. HIKF^a 
(IS^S-r) {Cffi*S*ifc«St^9 FrlKJcoTHM-r 

tt. DTflHrffiS (PA) 10T'itlpi3n/c^7 -f ;U^20=& 

isn-s. -e©f£. 7 -/^3ty>^sti/ctt«m-^«. 

A/D^&S (ADC) aolCC?*.* 5?*JWMIH3-«*KSE 
SiSft*. C©* 1 .! 5>*JmWMM*tt. itSS (DC) to 

©S4«Ct5Ci-r^f5£©DCU^KC^®$n/c^ W£ 

-f 5**jH* LTi«!?{bi§50ic{ttJ&3 

SlHlSS 51—54, 5 0©^fiLS55~59. UaMM^60. 

20 HfrBB&7a U^Jl-^aiS8a5LO*j^S90 ; &ffi^.-5= 

[0005] iis@s§5i"-54», mzztitcng.? a v 

d c$fltsiig4o^ 6 ©b^t 5 -i ^ ^ )vmnm^zfMmm 
g§si~54^ ^©aisf 1 *^t«R®-«w*, -tn-enjft 

•y ymztrnwrz ct\,c&-,-c$? y^mmm^ 

ins (a^if-r) . u-^;i-^aiS8os.u : ^S9o{c^ 

[000 6] «©S9(rti. u^;u^tlig8o^6>©^ba 
^-^©^tBb^i' (fip-fe> ^Jfii) <t»n^iiis§6o*»e> 

CV^mBit. -1. 0. l©3ffi©*©— - 5-C*5„ 
40 *&P.ii/i:©H^«^l^f[5I8S70tc#fc^$ni,. ^ 

[0 00 7] b^G. ^©^^fbstcfci^rit. B 

so «>. s£*©j©^^bsr». i^tcAsGmmtimftcrz 



(4) 



[0 0 0 8 ] 

nA:«8B«wb»*a«-r * c £ tc * * . 

[0 009] 

able. #f£HE©— flHffitcfcfttf. ?***rr 

€JRlt?S C £ (C <fc oTf#6ft£*#tf £ffi©*0££ 5 
|BH 1 ***WW'*" * h 7 > 7. rt—pto 7 4 to £ £ ffl 

" ^^^^li#«-^?r*a)^J:k®^M£; ttf&ffi&VVZ: 
WEW*»6 LA>-r -f 5?ar;Ht«MS#£©nD©SII©36» 

e* v ^^Rj>miBS^©^>^7 r - *©hw«-^ 

Wfil £ */J^«ffl<3DPa tC £> & Sr^T^ffitfl&fl-^ 
£. BufBtB^ft-^DT-Y^^-^* 5 "H" T&Sfr 30 

7 vvmzmR? z fc»©flHRjeK*R£ . mib^em 
*>*«nE««BBf#R^ £ a* r * xsm $ -> ?wim 

A^K£*£#. BUIB^lSPf#S* 3 . WE^x-f^W 40 

[ooioiifc, *»»©8!j©Wffifcj:fttf. Etttat 

fttcEAS *ifcf»«fll#*S4-r *fc£>©tSfBfi-^W£ 
gftSioT, F^A.Bctt'JtfWfctlfc^sr FK±«s 
tSf© h -5 » ^*WTSE«Wfllft**«fSC £«: J: 
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4)1 ^^©^>#Jl--r- 2 £Wf -2>fo 

EB*nW8«^£*©aSEf«K«-*K* » 
UT3j»fc«*tt*ffl©#n*£S I5EW 

* jir*€£tri0B*fb8&*tti/. kte 

If^gm^C^gn*^©^*^--*©^ KSW 
StSrEb5>^^-^v-7 ^;i'£#>e>©fcH;*Jfi#£ : f & 
^efttegg^fctt^ur. mfrt>L^4z;$>\>ffi 

tA^-f y**1iNM^£©III©!WI©^*W*'*"* 
ffi«BbHH*^&£. &^>#^-*©b&E*?:^ 

|<rE^^7 , ^^^ : P*5£6t)6tx/c«:^iSffi£ft 
/jN|i«t©P^{cafe-5*>5^?:^T^tfii^8ft^-£. S5E 

^. WEflHBOElr^K**. OTB^-f ^«W«#*UI-3 
l>-ca»?Wtc. WEl55*!*f ^ffiSt WEJS«a». W 
I2S4f ;Mf«M#Ry t l5ESSe-^€:fflC»-CSlf 
Mt ** v ^«»**SS)*C £*!HF®£^^«$RM^Sft 

[0 0 1 1 ] 

[0012] 02tctt, *»H«cJ:**9*<cWk»25o 

*Wr-Slf±lsIK200©7'O v i?036S^SnTC»S. 0 
2{Cmr«fc5«:. ^HJ©ff^Hlg§200». PA 210. 7 
220. ADC230. D C*WPS24(JRD f a9^»f bB2 
505r(i^.-5o Sfc. iS0^'fbS25«i. 40©gSI5Ilf§2 
51~254. 5-3©fSgS255~259. Jn#I35§260. 
§rBK27a U^^fflS280. S#S290. 

*ffl»"C» 4 o©jffiS0KRt; 5 o©^#[515§*^ 

>^/<— ■ y-;i/7 ^;b^©^ •y^R«:i6DTSEH5II6tr* 

[0013] f-7 , T±lcS3i^n/c^©-»^x 



7 

y-^ft-CH 1 K^L/dHlS&iPJD&fcB^W-fS P A 

210. 7 4 )\'$22<X. DC*0aiS24O5raD'raS|nIgS251 
~254. 3fS#fg255Rtf^Efr@&270K{tt*SSft£. 

asieiK2 5i~ 2 54»en*n s titm^.f 4t>* ji^n&m^ 

Ult§Lg255~259(C«J£-r.2>„ JMW255~259ttDC«fliP 

S2403&^^s4afc»^f r ^ ittDimmm^j&umM 

HI8S2 Sl-2 54#> 6©iI|2S tltcf 4 V * frffiffimZfa 

g§26o«:Ensn$njin^sn-s. c©j;^tc^sff@8§2 
w § n/c*»fes*fln& h xffl&mtZ'n 5 c t fc cfc -> 

T. ?c©y -f 5?ir;Ht«Mt-(»iiigU35Si/> I K;HIB© ; F*K 
«fc-?-CfflWS4rr(,>-&t§^rfc. 5/>#;HB©T»ia» 

[0014] ta#@&260fr6ffl#3ftSm^tt^tffl 
fit^'«T7 =: -'^'f^300K:ttl&$nS. U-^;U^ffig280»^ 

IkW^rtl-sfi^s!)^* ^nrcfi-^ b-^n-i £tkf$T £ c 
TOMBS ft SP%. -l. 0. l©t*i©— of* 
£ ©RB©® ^©Mfl-i /ttti7 -flaw* 3 ftfc 

70Kl#fci&Sft&. 

[0015] y-*RiWMSfltoWy><^*300fc*rt» 

-cii. «T. 03~6£#Mi,Tf$NBKt&Hj;*txs;fcf6 

fi©y- ^RC) t ^i![fii^^ : S:ffi^-cai#I5IK260*^ 
6SMSS ft S^fkffl^M^Rtf GiMfrIIISS27oa> 6 IS 

is n-s * -> y^fii©^«T^^ s ft*. 

[0 0 16] 03£#Krr*£. S2«:7kL7ct s -^S 

■5. S3^T<fc5ic. y-*&c^&ffi##Ty'Vx 

300«f£#fcfit##TS310. r--£##T^320. XfM 
SP21330. «tt«34tiftC«M?iaH350*«*.*. tfcifcffi 
##rg310«. 0 2 ipCDffJRKlf l°ISS270^ 6©& £ y 7 
LX±X<D? v •fVm.ffifitt&hhttfcJk 
KBt&WL'bffi&UC <fc o tS» 6 ft 3ffiHF*i &c * 5 ^5*^ 
fc«5&r*. ««it»«f»3aDKOI,»-CH4**JISL-C 
KTKIWIKIIiiJW*. 

[0 0 17] I4(C*J^t. {fc»ffi##rg310«5o© 
itS5§311~ 315, ^ -fc U 316&C/A N D y— h 317£{f* 
•5. #>>©Jt«S3:^SHffiaiS270*>6EPfinSns^ 
» 7&3&.& * -=& x ) 3l6CCt§,*fi S titc^'MA htitcWck 

[0018] ^ 7 7*^ffl*s^*S*e>n/c«: 



5) mtW- 10-199148 

8 

«)ls<DthjJ&&£-?2>. Vctm 311- 315^ 6 2 ft fc 
/W U^^t/ctiU-U^^oa^ttAND-ir- h317 

KEnfins ntisffj&cfi-&s ft. * ? y{s&©#3!g*fiT 

flWftRftflr#*A£'*'*. BP*>. *^flJ^«t^,£. A 
N D y- h 317(CEPJn $ ftfc£T©A25* s . 
ffcl/fcCiSriglSjrr^W U'<.>UT , £>£t§^. AND^ 

10 fc. ANDy- r3l7JCEPflnSft££>£A?ja j . ^Rffi 
*SlR^$nsC£*Sl»-r^P-U^l'T4)tl«. AN 
D y- h 317« n - U ^^©^ffit^ft-^^^T 

S 3 (C^ S tlX t, > 5 5 1 - £ ##Tg320Ri^y ^< ^$fjtai 
g330K#J£;*ftS„ 
[0019] BSS3?:#ffS§n/cC^ ^-f^MflPS 
330« A N D y— h 217frtb<D" A U^MD^&ffitRSSfs 

-^tcr&gur. y-^^S32o*^6«^3niM^c 

20 "TS. L^L/%*56. ANDy- h317#>6>D-l"<rt' 
©^ffi^SHt#3&iA^3S n-5>«^». S 5 6 * 

#m ur eiTtcwiBccRwr 4 y- ^^«fS32o^6« 

*&3ft*y-* ^«fM*ft#*#«UT^-f b-<;USfc 

2 6 0*>6©^tHi*ffi#©T-r>'^-> (eye patter 
n) "H (open) " Xib^-&1diS. "m (close) " X 

[0020] 05^^06 5r#Bgsnfci» 0 y-^^-*? 

30 g320»3 0©Jt®g322 . 323. 332. 3-0©*^>^32 

7—329. M&S331, y sssRc/Jnmsssyirfi^. 
•5. tk©S322(i. S2(C7FSnrti5fln»:iHl8S260*i6> 
©^{ttH^jm-^^. 2o©^feS»6nfcSlffl. MZ. 
tf. 06«:^Snrt,^aRi^d(D-&^ ttk^-r^. * 
fc. Jt©g323tt, SiJ©2-t>©^«t»5£A6n7cgl<itbS 
^citk^-TSo cn6©4o©g|ffliiA*ttfS(i^K: 
gsnss^^f-^ot? v%ucm-5i,>x : ?>ib&; 
^sn. 333(cts^sns. ^^.tf. #s/>#A' 
y-^©t*^ h^8tfy h-c*i9. SEo-c^>**;L-y 

40 - d» *i - 128*^6+ 128© U^^H^rW-r 06 

(c^bfct^tc. B?^©2ffl©?&^*e>n/cggfiiaSo* 
d© ^ ^ a « - ^stcgT^fii^tin^T scitciot. 

d « + 128*^6 ffl-omMfeZfiiW-? C t tc J: r> 
* e>*x. ^©2{l©^is!>5EJsf)<=)nfcBtfflbS.O'c© ^ % 
b tt 0 * 63rlfi4ait 5 C i (c J: ■> t . &tcc\m 

-(Dmmmzoicmn-rzcticjz-iXjRibtbtiz. c 

n6©4o©Kfiitc«a<b<c<d©M^A5*«3. a 
td, bkcitt&2Wmu<n^&m±rj:-?X^Z>. 
[0 02 1] ^bffl^ffl^-i28j; K> A# < W 

50 *©JHlHtfaeiT©H6©»*AKK-S-**». *fctt+l 
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•2>iS^. ib$£&322tt;W ^^©ffliibfJHI-^S:^ 

0 6 (Dffl&acm? Jt&§323»^ -r i/soww, 
2i±$£{r5t£#££U ^^-e^^JS^«n-b^©^2 

M^lJ^f&Si 7 ^^ (partial response Class) -IV 
K J: T &M 3 n £ C i # £ /c 5 5 . 
[ 0 0 2 2 ] »aJtiWa*tt. ftV>$327, -f>A-£ 
324RtfANDy- r326&C&*£;?ft£. I&2j:bf3 
m-5§»2{l©ANDy- r 325. 326&CEP2JDi*ft£. 
-T-St. ^>^-^324t^ltb^m# ; S:5^bt^aJK 
KJtSWf^lANDy- r325tt«£-r£. J&1AN 
D^- h 32 54* 324itb©S323t*^«*&S 

iT,tc2®<DAJ3*wm&}icffi.-£ : e-cmiA n d 

**^>^ 328K:^-r-5>. »2ANDy-h326 
«Jt©§322 < 323*>6{JM&3ft7cm^ ; S:KS£L<;fc& > S& 
®WK1^-ST^20!5 A N D ffl^ffi-^* tlit) L X ft "5 

^ »<- £ 324&D>'3ilAN Tif— Y 325«0 6 ©SS*gB 

D KOKT -S"S2» ^OV 9 s - 9 ©A^JtSftK* 5 ! 1 © - 
8fc*tHBW SfcaMcflil* 6 ft £3ti© A N Dffi*^! 
#?:^T-S/cast>«:SWe.n > Mi2ANDy-r 326« 
0 6 <Dm®C {C{4g-T iJOW*- £ © Afttf fRfi 

^©|fc£ififcT£fcat>K:ffil, : >6ft£^2 A N Dffl&^i± 

[0 0 2 3 ] m5lCnkbtc£5lC. ft?> $ 327lC}j] 
§ ft JtR«322*>6©»a±fc«t©^. 
3285C A* 3ft -Sm^UlA N D y- r 325^6©^1A 
ND^-&(t^T&0. *'?>^329tCA*3ft2>fi^ 
«^2 A N D y- h 326*> 6. ©f$2 A N D ffi^iiffi-^-C* 

2>„ ft^>9327^-<DXt)ti^^ ^.^©^lfcbt&fi-^e 

£>£:l#£\ *'i'>^327lJA^3ft?cfi^-©^ ; Sr*^> 

rT-£>. *7c> *^>^329^-©A^* S ''W U-^ 
^©lii2ANDiffl^«-5re&£*§1^ 27"?>* 32 
©«-*!©&£#'}> rT&. COJ^ttJWKBWWRtt 
flFtt. l^r- 7'©@^h7^^^6K5l6ftfc^-C© 

^>^7 s -^^s$fts*-c. ^©'»^y-^ 
km L/TsmwtctTtoft . 

[0 02 4 3 #-)>£327~329©#^> rtfr«:£"Cta]lL 
S335K«*&Sft*. M^BifcBDJCItii/ 
>7jOuy- ^©^^T* 3> £ 328*>6©*'? > r£fc 
«^mS33lfC^«^3fti„ tia&m33%Z> ftVls*32 

7~ 329*^6 $ ft tcft v> Ymz-r^-cmn u -cm.ft 
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[002 5] ft*8331i£. im-^-ilOfrhVUft'Ol'' Y 
ffi*>6#'!>>£328#'6©:27'5> Y&Zi$iMl'-Cg:5M& 

H#»332tCttl&-rS. JttH3332tt. ®S*gs 
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